C-type natriuretic peptide enhances mouse preantral follicle growth.
Compared to ovarian antral follicle development, the mechanism underlying preantral follicle growth has not been well documented. Although C-type natriuretic peptide (CNP) involvement in preantral folliculogenesis has been explored, its detailed role has not been fully defined. Here, we used mouse preantral follicles and granulosa cells (GCs) as a model for investigating the dynamic expression of CNP and natriuretic peptide receptor 2 (NPR2) during preantral folliculogenesis, the regulatory role of oocyte-derived growth factors (ODGFs) in natriuretic peptide type C (Nppc) and Npr2 expression, and the effect of CNP on preantral GC viability. Both mRNA and protein levels of Nppc and Npr2 were gradually activated during preantral folliculogenesis. CNP supplementation in culture medium significantly promoted the growth of in vitro cultured preantral follicles and enhanced the viability of cultured GCs in a follicle-stimulating hormone (FSH)-independent manner. Using adult and prepubertal mice as an in vivo model, CNP pre-treatment via intraperitoneal injection before conventional superovulation also had a beneficial effect on promoting the ovulation rate. Furthermore, ODGFs enhanced Nppc and Npr2 expression in the in vitro cultured preantral follicles and GCs. Mechanistic study demonstrated that the regulation of WNT signaling and estrogen synthesis may be implicated in the promoting role of CNP in preantral folliculogenesis. This study not only proves that CNP is a critical regulator of preantral follicle growth, but also provides new insight in understanding the crosstalk between oocytes and somatic cells during early folliculogenesis.